Soybean (Glycine max) is a major crop in the world. Three new flavonol 3-O-glycosides, kaempferol 3 5) were isolated from the leaves of soybean cultivars, together with three known compounds, kaempferol 3 6), and also common flavonoids. The isolated compounds possess similar structures and high water solubility, and so it was hard to isolate them (in particular 5 and 6) with a normal preparative HPLC system. Their final purification was achieved by a preparative HPLC system equipped with a recycle device.
Soybean (Glycine max (L.) Merr.) is one of the major crops cultivated worldwide. The plant offers good proteins, lipids and phenolic compounds, including flavonoids, for human health [1] . Flavonoids are known as effective bioactive compounds produced by plants. Most of them, especially flavonol glycosides, are naturally occurring antioxidants in plants [2] . Flavonoids of soybean have been surveyed for the purpose of revealing their structures, antioxidant abilities, and bioactivities. While many studies have been focused on isoflavonoids (e.g. genistein and daidzein), which are accumulated in the roots and seeds and are widely distributed in the Leguminosae, flavonoids deposited in leaves have also been surveyed [3] [4] [5] [6] [7] [8] . The presence of nine kaempferol 3-O-glycosides and ten quercetin 3-O-glycosides have been reported from the leaves of some cultivars by TLC [3] . Since then, some of them have been characterized owing to the technical advances in HPLC, LC-MS and NMR [5] [6] [7] [8] , but the others have not been definitely identified. The purpose of the present study was to identify flavonol 3-O-triglycosides from some soybean cultivars. We mainly describe the isolation and identification of new flavonoids (1, 4 and 5) ( Figure 1 ).
All flavonoids were obtained as pale yellow powders from the leaves of soybean cultivars. The UV spectral properties of the isolated flavonol glycosides indicated the presence of free 5-, 7-and 4'-hydroxyl groups by addition of NaOMe, AlCl 3 , AlCl 3 /HCl, NaOAc or NaOAc/ H 3 BO 3 [9] . Flavonoid 1 produced kaempferol, galactose and rhamnose by complete acid hydrolysis. The molecular ion peak, m/z 739 [M-H] -, obtained by LC-ESI-MS, showing that 1 mol galactose and 2 mol rhamnose are attached to kaempferol. In the 1 H NMR spectrum . The HMBC spectrum of 1 showed that the rhamnosyl anomeric protons at δ 6.35 and 5.15 correlated with the carbon signals at δ 76.6 and δ 66.1 corresponding to the galactosyl C-4 and C-6. The HMBC correlation between galactosyl H-1 at δ 6.47 and kaempferol C-3 at δ 134.1 was also observed. Thus, 1 was identified as kaempferol 3-
Flavonoid 4 liberated kaempferol, galactose, glucose and rhamnose by complete acid hydrolysis. LC-ESI-MS (m/z 755 [M-H] -) showed that each 1 mol of galactose, glucose and rhamnose is attached to kaempferol. In the 1 H NMR spectrum ( δ 7.31 (d, J = 8.8 Hz), H-8 at δ 6.81 (d, J = 1.9 Hz), and H-6 at δ 6.73 (d, J = 1.9 Hz) appeared, together with a galactosyl anomeric proton at δ 6.39 (d, J = 7.8 Hz), a rhamnosyl anomeric proton at δ 6.33 (s), a glucosyl anomeric proton at δ 4.73 (d, J = 7.7 Hz), and a rhamnosyl Me proton at δ 1.56 (d, J = 6.2 Hz). The sugar-sugar linkage of 4 was also determined as glucosyl-(1→4)-[rhamnosyl-(1→6)-galactoside] by HMBC correlation and was finally identified as kaempferol
Flavonoid 5 produced quercetin, galactose, glucose and rhamnose by complete acid hydrolysis. The molecular ion peak of 5, at m/z 771 [M-H] -, indicated that each 1 mol of galactose, glucose and rhamnose is attached to quercetin. In the 1 H NMR spectrum (Table  1) In the present study, we determined the chemical structures of flavonol triglycosides from soybean leaves. Though kaempferol New flavonol triglycosides from soybean cultivars Natural Product Communications Vol. 8 (4) 2013 455 
